Uveal melanoma has traditionally been treated with enucleation, plaque brachytherapy, or external beam radiation. Following the results of the multicenter Collaborative Ocular Melanoma Study (COMS), which established no significant difference in mortality rates between enucleation and brachytherapy, plaque brachytherapy has become the favoured modality given its potential for preservation of vision and the eye. Among the radioisotopes that have been used, iodine-125 (I-125) has become the increasingly popular choice in the United States. However, I-125 brachytherapy is associated with complications, including keratitis, iris neovascularization, neovascular glaucoma, radiation retinopathy, and optic neuropathy. The purpose of this review is to discuss the pathogenesis, clinical presentation, and management of complications related to I-125 plaque brachytherapy for choroidal melanoma.
Introduction
Choroidal melanoma has traditionally been treated with enucleation, plaque brachytherapy, or external beam radiation. In 2001, the Collaborative Ocular Melanoma Study (COMS) established that mortality rates for mediumsized melanomas did not significantly differ after treatment with iodine-125 (I-125) brachytherapy or enucleation. 1, 2 Brachytherapy has since become the favoured modality given its potential for preservation of vision and the eye. Many radioisotopes have been utilized for brachytherapy, including cobalt-60, 3 palladium-103, 4 I-125, 5 iridium-192, and ruthenium-106. 6 I-125 emits relatively low energy photons, which theoretically decrease radiation-related complications. In spite of this favourable profile, I-125 brachytherapy is associated with complications, including keratitis, radiation cataract, neovascular glaucoma, retinopathy, and optic neuropathy. This paper will review the complications of I-125 brachytherapy for the treatment of choroidal melanoma as well as the management of these complications.
Cornea

Radiation-induced dry eye and keratitis
Dry eye and keratitis are complications often seen after external beam radiation therapy for choroidal melanoma. Following radiotherapy, an increase in conjunctival epithelial stratification and a reduction of goblet cell numbers both contribute to dry eye. 7 Tear film instability and dysfunction may lead to a temporary keratitis, often seen as punctate epithelial erosions. 8 However, in our experience, dry eye after I-125 brachytherapy is not more frequent than other procedures that involve alteration of the conjunctiva, such as scleral buckling. This may be due to the often posterior position of the plaque. Dry eye was reported in 8.3% of patients and occurs an average of 20.7 months after treatment. 9 Quivey et al 9 found that keratitis developed in 3.8% of their patients following I-125 brachytherapy, occurring an average of 34 months after treatment. In contrast, another study found that keratitis was present in 20.9% of patients at 2 years after treatment, and this decreased to 2.8% of patients by 5 years after treatment. 10 Few other studies using I-125 brachytherapy describe this complication. Symptomatic treatment is recommended and includes topical lubricants and lacrimal punctual occlusion. 8 
Anterior segment
Pathogenesis and clinical features of radiation-induced iris neovascularization and neovascular glaucoma
Though complications of the anterior segment are thought to occur more frequently with external beam radiation, they also occur with plaque brachytherapy.
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Untreated choroidal melanoma may cause neovascularization. In addition, ischaemia associated with radiation retinopathy or the ischaemia from a radiation-damaged iris may cause the proliferation of iris vessels. This presents clinically as rubeosis iridis, neovascularization of the anterior chamber, and angle or neovascular glaucoma among other findings ( Figure 1) . A careful examination of the iris and anterior chamber angle before dilation is important to detect early signs of neovascularization.
Development of radiation-induced iris neovascularization and neovascular glaucoma
Rubeosis iridis following I-125 plaque brachytherapy is reported at rates of 4-23%, occurring at a mean of 26.7 months (Table 1) . Although some studies did not specify whether glaucoma in post-plaque eyes was related to neovascularization, those that did had neovascular glaucoma rates ranging from 2 to 45% (Table 1) . Puusaari et al 12 found a cumulative incidence for any type of glaucoma to be 60% at 5 years after treatment for large melanoma. Neovascular glaucoma was reported to occur anywhere from 2 to 58 months after treatment (Table 1) .
Numerous factors may contribute to iris neovascularization. Studies using other radioisotopes, such as cobalt-60 and palladium-103, have associated increased neovascularization with an anterior tumour location. 21, 22 With I-125, our group showed higher rates of iris neovascularization with anterior tumours than with posterior tumours though the difference was not statistically significant. 15 In addition, we found increased iris neovascularization in cases with disinsertion of a horizontal rectus muscle. 15 We attributed this to rectus muscle disinsertion and radiation damage to the long posterior ciliary arteries that run along the horizontal meridians, leading to anterior segment ischaemia.
Increased tumour thickness is associated with higher rates as well as decreased time to the development of iris neovascularization. 12, 15 Larger tumours are treated with higher cumulative radiation to collateral structures that likely results in greater iris microvascular injury. Increased internal tumour vascularity was also correlated with iris neovascularization and was postulated to be related to the elevated levels of tumour-related angiogenic factors. 15 Few studies have commented on associations relating to neovascular glaucoma. Puusaari et al 12 found that elevated preoperative intraocular pressure and presence of preoperative exudative retinal detachment were associated with decreased time to postoperative glaucoma (defined as intraocular pressure greater than 24 mmHg). 12 Of the glaucomas they observed, 84% were classified as neovascular.
Treatment of radiation-induced iris neovascularization and neovascular glaucoma
Currently, there is no study in the Medline-indexed English language supporting any specific treatment for I-125-induced neovascular glaucoma or rubeosis iridis. Neovascular glaucoma secondary to ischaemic central retinal vein occlusion (CRVO) or diabetic retinopathy is currently treated both medically and surgically. Medical treatment to control intraocular pressure includes aqueous suppressants (b-blockers, a-adrenergics, and carbonic anhydrase inhibitors), anti-VEGF therapy, and corticosteroid therapy, whereas surgical treatment includes cyclophotocoagulation, filtering surgery, glaucoma drainage device surgery, photodynamic therapy, and pan-retinal photocoagulation. 23 Detorakis et al 15 treated iris neovascularization after I-125 brachytherapy with panretinal photocoagulation, although efficacy of treatment was not reported. Puusaari et al 12 treated post-plaque glaucoma with topical and systemic carbonic anhydrase inhibitors, b-blockers, and latanoprost, and 12% of patients required trans-scleral contact krypton or red diode laser cyclophotocoagulation. Mydriatics and corticosteroids were used for eyes with and without light perception for symptomatic relief. Although other ocular complications following I-125 brachytherapy primarily affect only vision, neovascular glaucoma may lead to a painful and blind eye requiring enucleation. The rate of enucleation secondary to neovascular glaucoma after I-125 brachytherapy ranges from 1 to 12% (Table 1) and indicates the difficulty in managing this complication. At our centre, we have found the rate of enucleation following I-125 brachytherapy to be very low at less than 1%.
Lens
Pathogenesis and clinical features of radiation-induced cataract
Ionizing radiation is known to damage the lens equatorial fibres because of their high mitotic rate. 
Eye
The compensatory mitosis occurs with disrupted organization and leads to deposition of Wedl cells at the posterior pole. The clinical appearance of a radiation cataract is well established. 25 It may initially appear as a small dot at the posterior pole of the lens and subsequently increase to a diameter of 1-2 mm. The opaque region is comprised of scattered granules and vacuoles ( Figure 2 ). As the cataract continues to develop, the centre of the opacity clears, and the overall appearance is that of a doughnut with a total diameter of 3-4 mm. Radiation exposure may also lead to the development of cortical cataract or exacerbate existing nuclear sclerotic cataract. 26 
Development of radiation-induced cataract
The reported rate of cataract formation following I-125 brachytherapy for choroidal melanoma varies, from 8% to a predicted 83% by 5 years, as does the time to development, from a median of 11 months after treatment of anterior tumours to a median of 35.3 months after treatment of tumours at any intraocular location ( Table 2 ). The development of cataract is associated with a dose-dependent increase in radiation to the lens. In the largest study to date, the COMS followed the incidence of cataract development in phakic patients over the first 5 years following brachytherapy. 27 The study found that 68% (362/532) of study eyes developed vision-limiting cataract or underwent cataract surgery after I-125 brachytherapy with a greater proportion developing cataract following higher doses to the lens. With a cumulative dose to the lens of 24 Gy or more, the 5-year cumulative incidence of cataract was 92% compared with 65% in those with less than 12 Gy. Stack et al 14 also found that cataract development was dose-related with a 44% incidence of cataract when doses exceeded 25 Gy.
The radiation dose to the lens is affected by both the tumour size and location. Increasing tumour height has been shown to decrease the time to cataract development and a greater tumour diameter increases the risk of cataract. 10, 12 The location of the tumour is also important as treatment of an anterior tumour puts the plaque in closer proximity to the lens, therefore exposing the lens to more radiation. Fontanesi et al 17 found that cataract developed much earlier with anterior tumours (median 11 months post-plaque) compared with posterior tumours (median 26 months post-plaque) with a greater proportion of cataract occurring in eyes with anterior tumours.
Treatment of radiation-induced cataract
Radiation-induced cataract may be successfully treated with standard surgical techniques. Recently, the COMS published the outcomes of cataract surgery in the first 5 years following I-125 brachytherapy. 27 Forty-nine eyes with a median preoperative visual acuity of 20/125 underwent cataract surgery. The best postoperative median visual acuity was 20/40, and the visual acuity improved by more than 2 Snellen lines in 66% (32/48) of patients. Patients whose vision failed to improve had comorbidities, including radiation retinopathy, vitreous haemorrhage, retinal detachment, or optic neuropathy. We have found that eyes developing cataract following I-125 plaque bracytherapy tolerate standard phacoemulsification with lens implantation well.
Phacoemulsification for radiation-induced cataracts is thus beneficial and safe for many patients, particularly in the short-term, although visual improvement is often limited by other radiation complications, such as retinopathy and optic neuropathy. However, the high incidence of coexisting synechiae and increased need for iris retractors should be considered when planning such procedures.
Retina
Pathogenesis and clinical features of radiation-induced retinopathy
Radiation retinopathy was first described in 1933 and includes microaneurysms, telangiectases, neovascularization, vitreous haemorrhage, hard exudates, cotton wool spots, and macular oedema (Figure 3a) . The pathogenesis of radiation retinopathy begins after radiation exposure with the preferential loss of vascular endothelial cells and relative sparing of pericytes. 31 It has been hypothesized that the differential sensitivity between retinal endothelial cells and pericytes may be related to the direct exposure of the endothelial cells to high ambient oxygen and iron from blood that generates free radicals and damages cell membranes. 32 Areas of focal capillary occlusion are developed and dilated capillary collaterals are formed. In acellular, poorly supported capillaries, microaneurysms emerge and telangiectatic-like channels appear, straddling regions of non-perfusion. Ultimately, the inner retinal ischaemia leads to neovascularization, vitreous haemorrhage, tractional retinal detachment, and macular oedema. On fluorescein angiography, the earliest changes that appear are focal capillary closure with neighbouring areas of irregular capillary dilation and microaneurysms (Figure 3b) . 31, 33 Development of radiation-induced retinopathy and maculopathy
The rate at which radiation-induced retinopathy and maculopathy develop ranges from 10 to 63% and 13 to 52%, respectively ( Table 3 ). The mean time to develop maculopathy was found to be 25.6 months after treatment. 9 The risk of radiation retinopathy and maculopathy after plaque therapy is related to radiation dose and factors affecting radiation dose, such as the height and location of tumour. Higher radiation dose and tumours with thickness greater than 4 mm increase the risk for radiation maculopathy. 14 Stack et al 14 found a 63% risk for radiation maculopathy if the dose to the macula exceeded 90 Gy. A decreased distance to the foveola as well as male gender have also been associated with a decreased time to maculopathy. 12 It is our experience that tumours located nasal to the optic nerve develop relatively little retinopathy.
Treatment of radiation-induced retinopathy and maculopathy
Numerous treatment modalities have been utilized in the management of radiation retinopathy and maculopathy. Recent studies and their results are summarized in Table 4 , and include intravitreal injections of triamcinolone and bevacizumab, laser photocoagulation, and hyperbaric oxygen treatment.
Intravitreal triamcinolone acetonide is used to treat macular oedema secondary to other retinal vascular diseases. Although the mechanism is poorly understood, triamcinolone may help to restore a compromised inner blood-retinal barrier. 45 Triamcinolone acetonide is thought to modulate cytokines and regulate capillary permeability. 46 In 31 patients with I-125 radiationinduced maculopathy, a single intravitreal triamcinolone acetonide (4 mg/1 ml) injection was given and visual acuity improved by 2 Snellen lines in 68% at 1 month and 26% at 6 months. 43 Optical coherence tomography showed a preinjection foveal thickness averaging 417 mm, which subsequently averaged 207 mm at 1 month postinjection and 292 mm at 6 months postinjection. Noted complications included transiently increased intraocular pressure in 16% (five eyes), persistent glaucoma requiring topical medication in 10% (three eyes), and cataract in 10% (three eyes). Bevacizumab has been used to treat exudative macular degeneration, diabetic retinopathy, and CRVO among other diseases related to retinal ischaemia. Bevacizumab is a humanized monoclonal antibody to vascular endothelial growth factor (VEGF), and blocking VEGF is thought to decrease vascular permeability and inhibit abnormal neovascularization. 47 Twenty-one patients with radiation retinopathy following palladium-103 brachytherapy were treated with intravitreal bevacizumab (1.25 mg/0.05 ml) every 6-12 weeks. After a mean follow-up of 7.8 months, 86% (18/21) had stable or improved visual acuity, with 14% (3/21) regaining 2 or more Snellen lines. 36 However, some studies utilizing bevacizumab suggest that the improvement may only be temporary. Ten patients with radiation-induced macular oedema were treated with one intravitreal bevacizumab injection. 39 Mean visual acuity at the time of injection was 20/100, which improved to 20/86 at 6 weeks and 20/95 at 4 months. Before injection, mean foveal thickness by OCT was 482 mm, which decreased to 284 mm at 6 weeks postinjection, but increased to 449 mm at 4 months postinjection. It is our experience that intravitreal bevacizumab in patients with recent onset visual decrease secondary to radiation maculopathy have only a transient subjective response. We feel that the role of bevacizumab following I-125 plaque surgery is limited.
Laser photocoagulation has also been used to treat or prevent radiation retinopathy and macular oedema. Panretinal photocoagulation has been shown to successfully treat proliferative radiation retinopathy, whereas focal photocoagulation has been used to treat or prevent macular oedema with variable degrees of visual acuity improvement. 42, 48, 49 In 19 patients with radiationinduced macular oedema, focal laser therapy led to resolution of oedema in 26% (5/19) at 6 months compared with 4% (1/19) in the untreated group. 42 However, after 2 years, there was no significant difference in visual acuity between treated and untreated eyes.
Optic nerve
Pathogenesis and clinical features of radiation-induced optic neuropathy
Though not fully understood, ionizing radiation is thought to damage the optic nerve through injury to both glial and endothelial cells. Somatic mutations in the glial cells render them metabolically deficient. Over time, these injured cells accumulate and lead to demyelination and neuronal degeneration. Damage to the vascular endothelial cells leads to vascular occlusion and necrosis. Pathology specimens show a decreased number of endothelial cells and endothelial cell-lined vessels as well as fibrosis of vessel walls, reactive gliosis, ischaemic demyelination, and perivascular inflammation. 50, 51 The slow cellular turnover rate of endothelial and glial cells is consistent with the delayed onset of radiation-induced optic neuropathy. 52 Clinically, radiation-induced optic neuropathy typically presents with sudden, painless, monocular vision loss. Plaque brachytherapy may lead to ischaemic insult anterior to the lamina cribrosa, which causes swelling of the optic nerve head. 53 Post-plaque optic neuropathy may also appear as peripapillary hard exudates, haemorrhages, and subretinal fluid (Figure 4) . 54 Swelling of the optic nerve head may persist for weeks to months at which point optic pallor develops. 54 
Development of radiation-induced optic neuropathy
With the exception of one study, in which none of the 58 patients developed optic neuropathy after I-125 brachytherapy, other studies found that between 8 and 16% of patients developed post-plaque optic neuropathy (Table 5) . 19 With large tumours, a much higher cumulative incidence of 39% at 3 years and 46% at 5 years has been calculated. 12 Fontanesi et al 17 reported that optic neuropathy developed after a median of 22 months post-plaque, whereas Quivey et al 9 reported a mean time of 16 months.
Important risk factors for developing post-plaque optic neuropathy include close proximity of the tumour to the optic disc, greater dose to the optic disc, and large tumour size.
12,14,28 Stack et al 14 reported a 50% risk of developing optic neuropathy if the tumour is less than 4 mm from the disc margin. 14 
Treatment of radiation-induced optic neuropathy
There are some reports of spontaneous improvement of anterior radiation-induced optic neuropathy. However, most cases progress to severe monocular vision loss and optic atrophy. Although there are studies examining treatment for optic neuropathy secondary to external beam radiation, few reports describe treatment for optic neuropathy after plaque brachytherapy.
Shields et al 55 treated nine patients who had developed radiation papillopathy after plaque brachytherapy with an intravitreal triamcinolone acetonide (4 mg/0.1 ml) injection. Radiation papillopathy was seen as optic disk hyperaemia, oedema, and circumpapillary haemorrhage. Within the first week after injection, seven patients had improved visual acuity. At 11 months postinjection, seven of the patients had stable or improved visual acuity and resolution of optic disk hyperaemia and oedema was seen in all patients.
Hyperbaric oxygen treatment has also been used to treat radiation-induced optic neuropathy. The treatment theoretically counteracts the ischaemia of radiation neuropathy by improving oxygenation. In a case report on a patient with post-plaque radiation retinopathy and optic neuropathy, hyperbaric oxygen treatment was given (20 sessions over an unspecified period of time, 2 h each, 100% oxygen at 2 atm), and at 2 months follow-up, the patient's visual field studies showed marked improvement. 44 However, the results of most studies of hyperbaric oxygen treatment in the setting of external beam related optic neuropathy have been poor. 52 A recent review on the efficacy of hyperbaric oxygen treatment found that only a few cases of radiation optic neuropathy had improved with treatment. 56 Response to treatment was better in patients who were treated shortly after the onset of visual loss (within 72 h) and in patients without optic pallor. Significant visual recovery has not been seen in patients whose treatment was initiated 2 or more weeks after the onset of symptoms. 53 Of all the complications associated with I-125 plaque brachytherapy, optic neuropathy is the most devastating to visual function. It is our experience that most cases of severe visual loss following treatment are the results of this unavoidable and untreatable complication.
Visual acuity
Although globe preservation is usually achieved with I-125 plaque brachytherapy, most patients experience a decline in visual function secondary to the radiation complications described above. In the COMS Report No. 16, 623 patients were followed for 3 years after receiving I-125 plaque brachytherapy. 57 Life-table estimates from this study predicted that at 3 years, 49% of patients would have a loss of 6 or more Snellen lines, whereas 43% of patients would have a visual acuity of 20/200 or less. 57 With varying durations of follow-up, smaller studies find that the percentage of post-plaque patients who retained visual acuity within 2 Snellen lines of pre-plaque visual acuity ranges from 26 to 62% (Table 6 ). The percentage of patients retaining a visual acuity of 20/200 or better post-plaque ranges from 41 to 58%. 9, 17, 20 However, this number may be as low as 5.5% in patients with large tumours (defined as tumour height exceeding 7.5 mm). 16 Many risk factors contribute to an increased risk for decline in post-plaque visual acuity. Predictably, they encompass the various risk factors that contribute to the development of cataract, retinopathy, maculopathy, and optic neuropathy. In the COMS, the characteristics, including greater tumour apical height (45.0 mm) and decreased distance between the tumour and the foveal Comorbid diabetes, tumour-associated retinal detachment, and non-dome-shaped tumours were associated with poor visual outcome as well. 57 Other studies have also supported factors, such as radiation dose, greater tumour size, and close proximity to macula and optic disc, increase the risk of visual decline. 5, 9, 10, 16, 19, 20, 34 Quivey et al 9 found that a tumour thickness greater than 6 mm was correlated with decreased visual acuity. Specific thresholds for locations correlating with an increased risk included tumour located in less than 3 mm from or within 3 disc diameters of the fovea or optic nerve. 9, 20 Jones et al 34 reported that a dose rate of 111 ± 11.1 cGy/h to the macula predicted a 50% risk of visual decline. Systemic conditions, such as diabetes and coronary artery disease, were also correlated with an increased risk of visual decline. 5, 10, 28, 57 Episclera and sclera
Pathogenesis and clinical features of episcleral deposits
Toivonen and Kivela described the development of pigmented episcleral deposits following either ruthenium or iodine plaque brachytherapy. 59 Immunohistochemically, they found that the deposits stained positive for macrophage-related marker, CD68, but were negative for melanoma-related HMB-45, suggesting that the deposits were composed of migrating macrophages and their ingested debris. Clinically, the deposits appeared as black or brown spots ranging from 8 mm to 3 mm, first appearing between 1 and 6 months with increasing numbers until 7 years after treatment. In their patients, they found that 85% developed deposits within 1 year. The deposits often appeared near the tumour centre, and a larger plaque size was associated with a greater number of deposits. Fewer deposits were seen with iodine plaques.
Treatment of episcleral deposits
As the deposits are thought to represent migrating macrophages rather than extrascleral extension of the melanoma, the authors caution against unnecessary enucleation.
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Scleral necrosis
Scleral necrosis following plaque brachytherapy has been reported, often in association with postoperative brachytherapy after pterygium excision. [60] [61] [62] Petrovich et al 63 described the histologic appearance of enucleated eyes with choroidal melanoma that had been treated with plaque brachytherapy. Scleral atrophy was seen in 33% of post-plaque eyes. However, in the studies with I-125 brachytherapy, few reports mention scleral atrophy or necrosis as a complication. Stack et al 14 documented that none of their 84 patients developed scleral necrosis after I-125 brachytherapy.
Adnexa
Pathogenesis and clinical features of extraocular muscle alterations
Extraocular muscles are theoretically shielded from most of the I-125 radiation as only 0.1% of radiation passes through a 0.5 mm thick gold foil. 64 However, with the current plaque design, extraocular muscles may actually be exposed to a significant amount of laterally directed Eye and uncollimated radiation. Kiratli et al 65 compared biopsy specimens from radiation-exposed extraocular muscles with non-irradiated, extraocular muscles from enucleated controls, and found that the radiationexposed muscles had a focal decrease in muscular tissue with increased fibroblasts and collagen. Furthermore, on electron microscopy, a loss of sarcoplasmic reticulum with mitochondrial swelling was noted. The authors argued that the sarcoplasmic reticulum loss, vascular wall thickening, and focal muscle tissue loss suggested radiation injury rather than pure mechanical injury due to stretching and ischaemia. Although these may simply represent non-specific ultrastructural changes, they may affect extraocular muscle function. (11/16) of these patients, the onset occurred within the first year. Whether these findings are attributable to radiation or simply mechanical injury from muscle manipulation, patients and physicians should be aware of this potential complication.
Development of extraocular muscle alterations
It is our experience that a significant proportion of patients develop transient diplopia following I-125 plaque brachytherapy that resolves within the first postoperative month, and we found that disinsertion and repositioning of a rectus muscle does not appear to influence this phenomenon.
Treatment of extraocular muscle alterations
At this point, there is no study in the Medline-indexed English literature comparing management methods of diplopia following plaque brachytherapy. Sener et al 66 suggest using either prism correction or botulinum toxin A injections in the early postoperative period, and recommend waiting at least 6 months before pursuing surgical correction of strabismus as radiation effects may be variable for some time. 66 In our experience, patients may require strabismus surgery in the long term to correct exotropia secondary to the loss of fixation in a poor seeing eye. The only two cases in our experience where strabismus surgery was required in the short term was to correct a secondary Brown Syndrome, and to correct a wide-angle exotropia caused by an inadvertently sutured lateral rectus muscle.
Conclusion
Although I-125 plaque brachytherapy has become the treatment of choice for medium-sized choroidal melanoma, there are numerous post-treatment complications of relevance to the ocular oncologist and referring ophthalmologist. Anterior segment pathology occurs in 4-23% of treated patients with enucleation rates for neovascular glaucoma found to be as high as 12% after treatment. Radiation-induced cataract develops in 8-83% by 5 years post-plaque, and radiation-induced retinopathy occurs in 10-63% of treated eyes. Optic neuropathy has been reported in up to 16% of patients. All of these complications affect overall visual acuity, and 26-62% of treated eyes experience a loss of 2 Snellen lines or more. Although cataract surgery for radiation-induced cataract may be effective in improving visual acuity, other treatment modalities, such as intravitreal triamcinolone or bevacizumab injections, hyperbaric oxygen treatments, and laser photocoagulation, for radiation-induced retinopathy, maculopathy, and optic neuropathy appear to be far less effective.
Complications associated with I-125 plaque brachytherapy are well known, and this review shows that the incidence of complications is highly variable.
Complications not only depend on tumour size and location, but also may be related to planning and surgical technique that may vary between treatment centres. Further study in this area with an emphasis on visual function parameters in addition to prospective evaluation of clinical characteristics will help provide a framework for studying potential preventive strategies for reducing the complications of radiation.
